A thorough study is performed on pair production and signatures of supersymmetric neutralinos in the MSSM at LEP2. Particular attention is paid to the region of the SuSy parameter space where the associated production of lightest and next-to-lightest neutralinos is the only visible allowed supersymmetric process. In that region, the signal is critically dependent on the selectron masses mẽ L,R . For √ s/2 < mẽ L,R ∼ < 200-300 GeV and charginos above the threshold for pair production, neutralinos arising from e + e − →χ 0 1χ 0 2 could be the only SuSy signal detectable at LEP2.
I. INTRODUCTION
If supersymmetry (SuSy) is introduced to solve the naturalness problem encountered when embedding the Standard Model (SM) in a Grand Unified Theory (GUT), one is forced to assume that super-partner masses are not much larger than the scale of the electroweak (EW) symmetry breaking. In particular, the s-partners of the particles that interact only electroweakly should be in the lower range of the SuSy mass spectrum. These particles are more efficiently produced at e + e − colliders where there is no large QCD background. The lightest s-partners of the EW gauge and Higgs bosons will be most probably the first to be accessible in e + e − collisions (see, e.g., Ref. [1] ).
We restrict ourselves to the framework of the Minimal Supersymmetric Standard Model (MSSM) with universality conditions on soft SuSy-breaking parameters at the GUT scale and R-parity unbroken [2, 3] . In the most likely scenarios, the lightest SuSy particle, that in the hypothesis of conserved R-parity is stable, is the lightest neutralino. In this model, all masses and couplings are set by choosing the values of a finite set of parameters at the GUT scale, usually m 0 (the common scalar mass), m 1/2 (the common gaugino mass), µ (the SuSy Higgs-mixing mass), tan β (the ratio of vacuum expectation values for the two Higgs doublets) and A 0 (the common soft-breaking scalar trilinear coupling). Two further parameters (e.g. m A 0 , B 0 ) are needed to describe the Higgs sector if one does not use relations coming from the requirement that the radiative EW-symmetry breaking take place at the correct scale.
At LEP2, one could produce sfermion pairs and/or chargino/neutralino pairs. Charged sfermions and charginos, when allowed by phase-space, are the easiest s-particles to produce since they are always directly coupled to photon and Z 0 vector bosons. On the other hand, in general the lightest neutralino states are lighter than charginos and sfermions, but they are linear combinations of neutral gauginos and higgsinos (hence not coupled to photons) that can decouple also from the Z 0 and consequently have lower production cross sections.
In this paper, we concentrate on neutralino production at LEP2. We consider with particular attention the regions of SuSy-parameter space where sfermions and charginos are above the pair-production threshold at LEP2 (i.e., they have masses larger than about M Z ), while the Lightest (LN) and Next-to-Lightest (NLN) Neutralinos (χ 0 1 andχ 0 2 , respectively) can be produced through the process:
A spectacular signature is associated to this channel, whereχ 0 1 goes out of the experimental apparatus undetected and the jets of particles coming from theχ 0 2 decay is mostly unbalanced in energy and momentum. We do not consider production of lightest neutralino pairs (e + e − →χ 0 1χ 0 1 ) since it gives rise to an invisible signal at Born level. The process (1.1) has been carefully studied at LEP1 energies, where the absence of a neutralino signal extends the regions of SuSy parameters excluded by direct search and contributions to the Z 0 width of chargino production [4] . Analogously, we want to study the potential of process (1.1) at LEP2 to probe regions of the parameter space not covered by chargino searches (we will name these regions Neutralino Regions (NR)). To this aim, we carry out an exhaustive analysis of cross sections and decay rates corresponding to all possible signatures in the MSSM, up-dating and complementing previous partial studies [5, 6] . Some results relative to heavier neutralino pair production will be also presented, when relevant in the Neutralino Regions.
The reaction (1.1) proceeds through two mechanisms (cfr. Fig. 1 ): an s-channel Z 0 exchange and a t(u)-channel (either left or right) selectron exchange. Only higgsino components of neutralinos (that directly couple to Z 0 ) have a rôle in the s-channel. On the contrary, in the limit of negligible electron mass, only photino and Z-ino components take parts into the t-channel diagrams.
At LEP1, the relevantχ 0 i components are the higgsino ones, due to the Z 0 resonance, and cross sections are fixed by only three parameters: M 2 , µ and tan β. On the contrary, at LEP2 the s-channel cross sections in the Neutralino Regions can be smaller than t-channel ones and hence the selectron mass becomes a crucial parameter too.
Besides considering the continuous parameter dependence of our results, some particu-larly meaningful scenarios will be identified and studied in the Neutralino-Region parameter space.
In Section II, we set notations by recalling the neutralino and chargino mass matrices.
We also study the physical components and mass spectrum of the two lightest neutralinos as functions of MSSM parameters. Furthermore, we define the Neutralino Regions and describe their interest. In Section III, we studyχ 0 1χ 0 2 -production cross sections at LEP2 and identify a set of significant scenarios for a systematic study. In Section IV, some results concerning the mainχ 0 2 neutralino decays are reported. A more in-depth investigation on all possibleχ 0 2 decay channels can be found in Ref. [7] . Finally, in Section V, total rates for all relevant signatures at LEP2 coming fromχ 0 1χ 0 2 production are studied in detail. In Appendix A, we give formulae that relate scalar masses to the MSSM parameters through renormalization-group equations (RGE's).
II. THE ELECTROWEAK GAUGINO/HIGGSINO SECTOR
In the MSSM, four fermionic partners of the neutral components of the SM gauge and Higgs bosons are predicted: the photinoγ, the Z-inoZ (mixtures of the U(1)B and SU(2) W 3 gauginos), and the two higgsinosH 0 1 andH 0 2 (partners of the two Higgs-doublet neutral components). In general, this interaction eigenstates mix, their mixing being controlled by a mass matrix Y [8, 9] defined by:
where:
Closely following the notations of Refs. [5, 10] , Eqs. (2.1) are written by suitably choosing the basis: 2) where:
cos β , 
where:χ
The N matrix can be chosen real and orthogonal. In this case some of the mχ0 i eigenvalues can be negative. The sign of mχ0 i is related to the CP quantum number of the i-th neutralino [3, 5, 11] . By solving a 4-th degree eigenvalue equation, one can find the expressions of mχ0 i and of physical composition of the corresponding eigenstate in terms of the independent parameter set µ, M 2 and tan β (a complete treatment can be found in Ref. [10] ).
In our analysis, we study the small and moderate range of tan β. This may be also interesting in connection with scenarios with the top mass at its infrared fixed point [12] .
In particular, we set the value of tan β at either 1.5 or 4.
Here, we are concerned mainly with the two lightest neutralino states (i = 1, 2). In
Figs. 2-5, the behaviour of their gaugino and higgsino components (i.e., the square moduli of N ij , for i = 1, 2 and j = 1, . . . 4) is shown for tan β = 1.5 versus µ and M 2 .
By looking at the Y matrix in Eq. (2.1b), one can easily realize that for either |µ| ≫ M Z or M 2 ≫ M Z the 2 × 2 blocks relative to the gaugino and higgsino sectors do not mix and the two lightest neutralinos get either both gauginos (with masses close to M 1 and M 2 ) or both higgsinos (with degenerate masses close to ±|µ|).
In Fig. 2 , one can note that the photino component of the lightest neutralino is dominant for M 2 ∼ < M Z /2 and µ = 0, and in regions where M 2 ∼ < − 2µ with µ < 0, while theZ one is particularly enhanced in the positive-µ half-plane for low M 2 . Fig. 3 shows that higgsino components ofχ In the following, it will be useful to consider also the chargino sector. The corresponding mass term in the Lagrangian is [3, 13] :
where ψ
are two-component spinorial-fields of W-inos and charged higgsinos, respectively. The mass matrix X can be diagonalized by two 2 × 2 unitary matrices U and V :
where mχ± i is the mass eigenvalue for the i-th chargino state, which is defined by: χ . After diagonalization, one is able to derive a simple formula for the chargino-mass eigenvalues:
At this point, it is straightforward to set regions in the (µ, M 2 ) plane whereχ 0 1χ 0 2 production is allowed by phase-space, but chargino-pair production is not, for which one has: threshold with respect to chargino pairs. The relevant portions of space are placed, for our choice of tan β values, where µ ∼ < −M Z and µ ∼ > 1.5M Z . For tan β = 1.5 ( Fig. 7) , the NR − is centered around M 2 = 1.1M Z , while the NR + is slightly shifted to higher M 2 values.
By increasing tan β ( Fig. 8) , the asymmetry in the two regions decreases. The shaded area shows the region excluded by LEP1.
We do not consider in this work the small modifications of the above general scenario that could arise from radiative corrections to gaugino/higgsino masses. Recent calculations [14, 15] at the one-loop level give indication for typical corrections of the order of 6% (or somewhat higher in particular cases for the lightest neutralino) with same sign for all neutralino/chargino states. So, they do not change the relative configuration of neutralino and chargino masses and do not affect our general discussion. Also, such corrections are of the same order of magnitude as other neglected effects, e.g. other threshold effects in the RGE evolution.
III. NEUTRALINO CROSS SECTIONS AT LEP2
In this section, we study total cross section for the process e + e − →χ 0 1χ 0 2 at LEP2. The relevant formulae needed to compute neutralino total cross sections can be found in Ref. [5] .
Crucial parameters in the prediction of total rates are the values of selectron masses mẽ L,R that enter the t-channel amplitudes. These are directly related to m 0 through the RGE's that govern the running of scalar masses from the GUT scale down to M Z (see Appendix A). Then, one can compute rates for different signals coming from theχ The formulae that connect all relevant scalar masses to m 0 are collected in Appendix A, where more details about approximations and strategies for evaluating the sfermion spectrum can also be found. Since we are particularly interested in studying regions of the parameter space in which no pair-production processes of SuSy particles are allowed other than neutralino production, we choose to perform most of our analysis in scenarios with m 0 ≥ M Z . This choice has two important consequences. Firstly, for M 2 not too small (e.g., M 2 values not excluded by LEP1 data), it gives rise to scalar masses greater than the LEP2 beam energy, i.e. scalars can not be pair-produced at LEP2 (cfr. Appendix A). Secondly, with these relatively heavy scalars, the two-body decaysχ 0 2 → ff L,R are in most cases not allowed. This point will be resumed in Sections IV and V.
A general feature ofχ 0 1χ 0 2 cross sections is that, in order to have a large contribution either from the s-channel or the t-channel (cfr. Fig. 1 ), bothχ
should have a large component of either higgsino or gaugino. Nevertheless, the t-channel contribution will be in general lower, especially when the selectron masses in the t-channel propagators are assumed larger than M Z . Mixed cases, where the two neutralinos have different dominant components, give rise in general to comparable contribution from s, t amplitudes and their relative interference. The limit of production of one pure higgsino plus one pure gaugino is dynamically forbidden and has null cross section (for m e = 0). These different cases will be discussed in what follows.
In Fig. 9 , the contour plot of the total cross section (in fb) for e + e − →χ 0 1χ 0 2 is shown for tan β = 1.5 , m 0 = M Z (that e.g., for M 2 = M Z , corresponds to mẽ L = 124 GeV and mẽ R = 104 GeV, cfr. Table I) Table I ).
In In order to clarify the origin of the total cross-section behaviour in the (µ, M 2 ) plane and, in particular, in the NR ± and HCS ± regions, we consider now in detail a set of specific cases in the parameter space. In Table I The location of the six points in the (µ, M 2 ) plane is shown in Fig. 7 .
We now analyse the physical features of these scenarios. In Scenario A, where µ = −3M Z and M 2 = M Z , the lightest neutralino is mostly a gaugino with a predominance of photino.
The next-to-lightest neutralino is still a gaugino, but with inverseγ −Z relative composition.
In this case, since |µ| ≫ M 2 , M Z , masses obey the asymptotic relation mχ± . This is due to the different composition ofχ A similar analysis has been carried out in Table II , for tan β = 4. The corresponding six different scenarios E, F, G, J in NR and H ± in HCS are shown in Fig. 8 We have also studied the m 0 and √ s dependence of e + e − →χ . On the other hand, production rates for scenarios H ± are quite insensitive to m 0 , due to the s-channel dominance.
In Fig. 13 , for m 0 = M Z , the √ s dependence is studied around LEP2 energies. Here too, one can notice the different behaviour in various scenarios, due to the relative importance of t-and s-channel contributions. For each curve, the magnified symbols denote situations in which the corresponding scenario is inside the Neutralino Regions (i.e., neutralino production is allowed, but chargino production is not).
IV. NEXT-TO-LIGHTEST NEUTRALINO DECAYS
In order to study possible signatures forχ 0 1χ 0 2 production at LEP2, one has to analyse different decay channels for the next-to-lightest neutralino. Indeed, whileχ 0 1 will always produce a considerable missing energy and missing momentum signal,χ 0 2 can give rise to a rich spectrum of final states [16, 17] . In Ref. [7] , a thorough study of all possibleχ 0 2 -decay channels that are relevant at LEP2 has been performed. The results of this analysis will be used in Section V for the evaluation of total rates for different final states corresponding tõ χ 0 1χ 0 2 production at LEP2. On the other hand, in this section, we report explicit results for χ 0 2 Branching Ratios (BR's), restricting ourselves to the particular scenarios introduced in Section III.
In the first column of Table III, allχ   0 2 decays allowed in the MSSM are listed. The first two channels refer to the possibility for theχ 0 2 to decay into either the lightest scalar Higgs h 0 or the pseudoscalar Higgs A 0 [18] . For this reason, in Table III, we choose different values for m A 0 , that fix, with tan β, the spectrum and couplings of the Higgs sector. The following three channels include the main three-body processes, that occur through the exchange of either a Z 0 gauge boson or a scalar particle [19] . These latter decays may occur in two steps, through production of a real scalar and its subsequent decay into the corresponding fermion and aχ 0 1 . In fact, although we are assuming m 0 ≥ M Z so that mf > √ s/2, when m 0 is close to M Z , one or more sleptons (usually the right-selectron and, sometimes, the sneutrino that are the lightest sfermions, cfr. Appendix A) may result lighter than theχ 0 2 . We do not consider these situations separately and simply add these "on-shell" two-body contributions to the "off-shell" three-body ones. Of course, the on-shell two-body decay considerably enhances the corresponding BR. In the following two lines, we also show BR's ofχ 0 2 decays into a light chargino plus either leptons or hadrons, when allowed by phase-space. The last channel is the one-loop radiativeχ 0 2 decay into a photon plus aχ 0 1 [17] , that gives rise in theχ 0 1χ 0 2 process to the nice signature of one single photon production. Unfortunately, this channel at LEP2 turns out to be in general less important than at LEP1. Further details on BR(χ 0 2 →χ 0 1 γ) can be found in Ref. [7] . Let's start by considering situations where Higgses do not contribute to two-bodyχ 0 2 decays and the dominant channels areχ
1 in the Neutralino Region scenarios. In our framework, given tan β (that is equal to 1.5 in Table III) A rather different picture emerges for tan β = 4 (Table IV) . First of all, when moving up from tan β = 1, it is harder and harder to find scenarios where one of the two lightest neutralinos is almost a pure gaugino and the other one is almost a pure higgsino in the parameter space relevant for LEP2. Consequently, the tree-level decays ofχ 0 2 are never much depressed and the BR for the radiative channelχ In Table IV , one can see that in scenarios E and J with large |µ| and for heavy Higgses, the BR forχ As in the case tan β = 1.5, the detailed features of each decay BR in Table IV can be understood by considering the physical composition of neutralinos given in Table II, for scenarios with tan β = 4. 
In general, we will see that these cascade decays are relevant in regions of the (µ, M 2 ) plane where also chargino-pair production can occur. By the way, the process (5.1)
will give rise, with twice the BR forχ 
In our analysis, we will sum this contribution, when present, to the direct 2-jet signal.
iii) γ+ E , coming from the one-loop decayχ One can have: a ℓ + ℓ (′)− + E signature, with a BR of about 12%, hadrons + E with a 41% probability and, in the remaining cases, ℓ ± + hadrons + E. In the following analysis, we will keep separate the contributions to hadronic and (e-µ) leptonic signals coming from τ decays from the main ones described in classes i-v.
One should keep in mind that, in order to get a detectable signal arising from the above decay channels, the mass difference betweenχ GeV. This may help in selecting regions where the final particles are actually visible in all direct decays.
As for the e + e − + E signal, we can note in Fig. 14 A quite less favourable situation is found for the 2j + E signature for the same set of parameters. In Fig. 15 , we can see that in most of the Neutralino Regions the rate for this signal is too low to be detected at LEP2. In particular for |µ| > 2M Z in the NR's, one finds less than 5 fb, while some signal can be detected in the
In this region, where Z 0 -channelχ 0 2 decays (which are not depressed by squark masses) are important due to the quite large higgsino component ofχ 0 2 (cfr. Table I ) rates up to 100 fb can be reached. Differently from the leptonic signature of Fig. 14 , in the HCS regions the large value of BR(Z 0 → qq) gives rise to total rates of the order of 1 pb.
In Fig. 16 , the single photon rate coming fromχ Unfortunately, in the regions where the rate for the γ+ E signal exceeds 50 fb, the emitted photon is likely to be quite soft, due to the small difference between neutralino masses ( ∼ < 10
GeV, see the thick bold line in Fig. 16 ). In the HCS regions, some signal is found only for µ < 0 and very large M 2 values.
The total rate coming from all visibleχ 0 2 -decay channels (including cascade decays, see below) is reported in Fig. 17 , where the same set of SuSy parameters as for Fig. 14-16 has been chosen. By comparing this figure with Fig. 9 for total cross section, one can assess rates from invisibleχ Fig. 18 , that gives the 2j + E rates for m A 0 = M Z (the values of remaining parameters are the same as for Fig. 15) . By comparing The rate for 4j + E arising from the cascade decayχ
is shown in Fig. 19 , for m 0 = M Z and tan β = 1.5. The heavy Higgs case is considered (m A 0 = 3M Z ).
One can see that a considerable signal is found for positive µ, but not in regions not covered by direct chargino search. In the area not excluded by LEP1, one gets rates up to about 200 fb.
In Fig. 19 , outside the bold dashed line, one has (mχ0 Therefore, one can hope to have a visible 4-jet signal in most of the large-rate region, while at least 2 jets should be always detectable. An analogous conclusion applies to the other cascade-decay signatures.
The mixed semileptonic signature e + + 2j + E, still coming fromχ 0 2 cascade decays mediated by a light chargino, is studied in Fig. 20 , for the same set of m 0 , m A 0 and tan β values. Rates refer to a positron in the final state and must be doubled when summing up over lepton charges. The picture in the (µ, M 2 ) plane is similar to the previous 4j + E one, with lower rates mainly due to the single leptonic flavour considered. A similar behaviour is found also for the e + µ − + E rates, which are however further reduced and at the edge of detectability.
Up to now, we considered the case tan β = 1.5. Increasing tan β value in general makes the situation worse due to the combined effects of the shift of the NR area (that for larger tan β value tends to be more symmetric with respect to the inversion of the µ sign) and of the reduction ofχ . Table IV) . One can see that the Neutralino Region rates are lower than for tan β = 1.5
(cfr. Fig. 17 ), especially in the NR + .
This trend is kept for even higher values of tan β. For instance, in Fig. 22 , the visible signal for tan β = 30 and m 0 = M Z , is shown. Here, the NR + is further reduced and the visible rate is greater than about 100 fb only outside the Neutralino Regions. The same pattern is observed for the e + e − + E and 2 jets + E rates. As for the γ+ E signal, its cross section never exceeds a few fb's outside the region covered by LEP1, while rates for the 4
jets + E cascade decay (that are similar to the e + + 2 jets + E ones) are shown in Fig. 23 .
As for the detectability of jets, leptons and photons at high tan β, we have checked that, for tan β ∼ > 4, neutralino-and chargino-mass differences are always sufficient to provide enough energy to the final particles in regions relevant at LEP2.
Finally, in Tables V and VI decay and the two processesχ
. We now make some comments on specific Neutralino-Region scenarios. In scenario A, for heavy Higgses, one has a considerable leptonic signal, corresponding to about 40 e + e − , µ + µ − + E events for 500 pb −1 . For light Higgses, this is replaced by an even larger hadronic (bb+ E) signal. In scenario B, independently from Higgses, the bulk of the total visible signal (that is about 105 fb) comes from the hadronic signature, mostly due to light quarks. Rather lower rates correspond to scenario C, where again most of the signal corresponds to hadronic final states. Even lower rates correspond to scenario D, where all the visible signal (about 45 fb) comes from charged lepton pairs. As for the single photon signal, we find at most a few fb's in NR + .
A less favourable situation is found for the Neutralino Region scenarios with tan β = 4 (Table VI) . Here, unless Higgses are light enough to allow direct two-body decays, total visible rates never exceed 40 fb. For light Higgses, one can reach in scenario E a total visible signal of about 111 fb.
As for the High Cross Section regions, while the bulk of visible rates corresponds to 2 jets + E signal, there are non-negligible rates even for more interesting signatures coming from cascadeχ 0 2 decays into charginos. For instance, in the H + scenario for tan β = 1.5, one finds about 162 fb for the signal 4 jets + E and about 109 fb (4 times 27.2) for the signal
In the first phase of running at LEP2, the c.m. energy will be slightly lower (i.e., √ s = 175
GeV) than the one assumed here. Small differences are expected in this case. The general trend of variation can be inferred by comparing Fig. 17 , at √ s = 190 GeV, with Fig. 24 , at √ s = 175 GeV, for the visible cross section. On the one hand, there is a small reduction of the explorable region in the SuSy parameter space, due to the smaller available phase space at √ s = 175 GeV (cfr. Fig. 13 ). As a consequence, one can observe that the relative importance of the Neutralino Region with respect to the chargino region is slightly increased.
On the other hand, in HCS regions, where s-channel Z 0 -exchange dominates, cross sections generally grow by about 20% at √ s = 175 GeV.
In conclusion, we have found that neutralino production through the channel e + e − → χ 0 1χ 0 2 can considerably extend the MSSM parameter space explorable at LEP2. Although neutralino cross sections are comparable to chargino-pair production rates only in the High Cross Section regions, where neutralinos are mostly higgsinos, the most interesting parameter regions are what we named Neutralino Regions, where chargino-pair production is above threshold. In the Neutralino Regions, total rates for neutralino production crucially depend on selectron masses. Sizeable rates are obtained mainly in the NR + for tan β not too far from 1 and for m 0 ∼ < 200-300 GeV. Depending on the particular scenario selected in the parameter space, the best channel for neutralino detection can be either a leptonic or a hadronic one.
Of course, in order to fully assess the potential of neutralino searches as a tool to discover
SuSy at LEP2, a comparative study of the SM processes that can mimic the neutralino signal has to be performed. This will necessarily take into account also distributions of relevant kinematical variables, such as missing momenta and invariant mass of detected leptonic and hadronic systems.
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In this Appendix we collect all relevant formulae we use to calculate sfermion-and Higgsmass spectrum in the framework of the MSSM with unification assumptions at the GUT scale. The neutralino/chargino sector of the model is treated in Section 2.
For sfermion masses, once the value of m 0 is fixed at the GUT scale, one finds, by performing the RGE evolution down to the EW scale [21, 22] :
where mf L,R is the mass of the generic sfermionf L,R andm F , m f are the corresponding evolved soft SuSy-breaking mass and fermion mass, respectively. We will namem Q(L) the soft mass for left squarks (sleptons) andm U R ...E R the soft masses for right squarks and
where T 3,f and Q f are the SU(2) L and U(1) em (in units of e > 0) quantum numbers of the fermion f . For the soft masses of the first two generations, Yukawa-coupling effects can be neglected and simple formulae hold. Indeed, they can be expressed, as functions of the scale Q and in terms of the common scalar and gaugino masses m 0 and m 1/2 at the GUT scale M GUT (where
), through the following
where f i (t) are RGE coefficients at the scale Q, given by:
In Eq. (A3b), b 1,2,3 control the evolution of U(1), SU(2), SU(3) gauge couplings at the oneloop level. Assuming for simplicity that the whole MSSM particle content contributes to the evolution from Q ≃ M Z up to M GUT , they are:
where N Fam = 3 is the number of matter supermultiplets and N Higgs = 2 the number of Higgs doublets in the minimal SuSy. Since in the present analysis we use M 2 at the EW scale as an independent parameter in the gaugino sector, we need also the one-loop RGE relation:
which allows us to express m 1/2 in terms of M 2 in Eqs. (A2) and from which, in particular, Eq. (2.3) follows. In order to properly evaluate the sfermion spectrum through (A2), we adopt a recursive procedure (see, e.g., Refs. [1, 23] in the corresponding equation form F ), in order to get out the first order masses, and so on. After a few iterations we obtain fast convergence.
In this way, a sufficient agreement with more sophisticated SuSy-spectrum calculations (see, e.g., Ref. [1] ) is found. In all our analysis, we neglect both Yukawa-coupling effects in diagonal soft masses and left-right mixing for the third generation of sfermions.
Concerning the SuSy-Higgs sector, starting from the two independent parameters m A 0 and tan β, we calculate masses from the relations [24] :
The Eqs. (A6) take into account only the dominant contributions coming from top/s-top loops and we use it under the further assumptions: mt L,R = mũ L,R and not L -t R mixing. We found that all the above simplifications allow us to avoid the introduction of other SuSy parameters as A GUT (or A t (M Z )) and B GUT , without seriously affecting our results. Scenarios with tan β = 1.5 Branching Ratios (%) forχ 
